Effect of the unsaturation of phospholipid acyl chains on leucine transport of Lactococcus lactis and membrane permeability.
The effect of the degree of unsaturation of the phospholipid acyl chains on the branched-chain amino acid transport system of Lactococcus lactis was investigated by the use of a membrane fusion technique. Transport activity was analyzed in hybrid membranes composed of equimolar mixtures of synthetic unsaturated phosphatidylethanolamine (PE) and phosphatidylcholine (PC) in which the number of cis double bonds in the 18-carbon acyl chains was varied. The accumulation level and initial rate of both counterflow and protonmotive-force driven transport of leucine decreased with increasing number of double bonds. The reduction in transport activity with increasing number of double bonds correlated with an increase in the passive permeability of the membranes to leucine. The membrane fluidity was hardly affected by the double bond content. It is concluded that the degree of lipid acyl chain unsaturation is a minor determinant of the activity of the branched chain amino acid transport system, but effects strongly the passive permeability of the membrane.